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[Title of the Invention] METHOD FOR PRODUCING LIQUID

CRYSTAL DISPLAY DEVICE

[Abstract]

[Object] To provide a process for producing a liquid

crystal display device which can produce the liquid crystal

display device having high display uniformity although

liquid crystals that are deteriorated and decomposed by

ultraviolet rays are used when producing the liquid crystal

display device by using a liquid crystal dropping method and

liquid crystal injection method.

[Solving Means] An ultraviolet ray curing sealing material

3 is first formed on a first electrode substrate 1 in

prescribed patterns. The liquid crystals 4 are then dropped

to the region enclosed by the sealing material 3 of the

first electrode substrate 1 and spacers 5 for controlling a

gap are sprayed on a second electrode substrate 2 facing the

first electrode substrate 1. A color filter layer 14

covered with a transparent protective layer 15 on its

surface is formed on the second electrode substrate 2 so as

to be located on the surface on the inner side of the

sealing material 3. The first and second electrode

substrates 1 and 2 are then stuck to each other in a vacuum

state to form the entire substrate 9. Finally, an

ultraviolet lamp 8 irradiates ultraviolet rays to the entire
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substrate 9 through a mask 6 having the prescribed patterns

for transmitting light and the second electrode substrate 2.

[Claims]

[Claim 1] A method for producing a liquid crystal display

device comprising the steps of forming an ultraviolet ray

curing sealing material on a first or second electrode

substrate in prescribed patterns, dropping liquid crystals

to the region enclosed by the sealing material of the first

electrode substrate, providing spacers for controlling a gap

on the second electrode substrate facing the first electrode

substrate, sticking the first and second electrode

substrates to each other in a vacuum state, and irradiating

ultraviolet rays to the stuck first and second electrode

substrate through a mask having the prescribed patterns for

transmitting light, wherein the ultraviolet rays are

irradiated to the sealing material and are not irradiated to

the liquid crystal.

[Claim 2] The method according to Claim 1, wherein a

color filter is formed on the first electrode substrate so

as to be located on the surface on the inner side of the

sealing material, and the mask is located on the first

electrode substrate

.

[Claim 3] The method according to Claim 1, wherein a

color filter is formed on the second electrode substrate so



H09-061829.doc - 3 -

as to be located on the surface on the inner side of the

sealing material, and the mask is located on the second

electrode substrate

.

[Claim 4] The method according to Claim 1, wherein guides

are formed at the both sides of the prescribed patterns of

the mask and are stuck to the first and second electrode

substrates.

[Claim 5] The method . according to Claim 1, wherein the

stuck first and second electrode substrates are aligned with

the mask.

[Claim 6] The method according to Claim 5, wherein the

width of the pattern of the mask is equal to or less than 3

mm.

[Claim 7] A method for producing a liquid crystal display

device comprising the steps of filling the liquid crystals

in a liquid crystal panel obtained by sandwiching the

spacers for controlling the gap between the electrode

substrates of which the peripheries are enclosed by the

sealing material through a injecting port, coating ambient

curing resin on the injecting port after the liquid crystals

are filled, coating ultraviolet ray curing resin on the

ambient curing resin, and irradiating ultraviolet rays to

the injecting port to cure the ultraviolet ray curing resin.

[Detailed Description of the Invention]
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[0001]

[Technical Field of the Invention]

The present invention relates to a method for producing

a liquid crystal display device.

[Description of the Related Art]

[0002]

A method for producing a liquid crystal display device

using a conventional liquid crystal dropping method and

liquid crystal injecting method will be described. Fig. 8

illustrates a method for producing a liquid crystal display

device using a liquid crystal dropping method in prior art,

Fig. 9 is a cross-sectional view illustrating in detail an

ultraviolet ray irradiating process in Fig. 8, and Fig. 10

illustrates a method for producing a liquid crystal display

device using a liquid crystal injecting method in prior art.

[0003]

In Figs. 8 and 9, first, an ultraviolet ray curing

sealing materials formed on a first electrode substrate 1 in

a prescribed pattern (Fig. 8(a)). Next, liquid crystals 4

are dropped to the region enclosed by a sealing material 3

of the first electrode substrate 1 and spacers 5 for

controlling a gap are sprayed on a second electrode

substrate 2 facing the first electrode substrate 1 (Fig.

8 (b) ) . Next, the first and second electrode substrates 1

and 2 are stuck to each other in a vacuum state (Fig. 8 (c) )

.
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Finally, an ultraviolet ray lamp 8 irradiates ultraviolet

rays to the entire substrate 9 through a mask 6 having a

prescribed pattern to cure the sealing material 3 (Fig.

8 (d) ) . Thereby, the liquid crystal display device is

obtained. As shown in Fig. 9, a light shielding layer 10 is

formed on the side of the mask 6 opposite to the entire

substrate 9, and the ultraviolet rays are irradiated to the

sealing material 3 through a portion in which a light

shielding layer 10 is not shown. In this case, clearance is

provided between the entire substrate 9 and the mask 6 in

order to prevent the light shielding layer 10 from being

damaged. Also, since the irradiated ultraviolet rays are

not parallel light, the ultraviolet rays are irradiated to a

portion in addition to the sealing material 3.

[0004]

Next, in Fig. 10, the liquid crystals 4 are filled in a

liquid crystal panel 11 obtained by sandwiching the spacers

for controlling the gap between the electrode substrates of

which the peripheries are enclosed by the sealing material 3

through a injecting port 13 (Fig. 10(a)). Next, ultraviolet

ray curing resin 12 is coated on the injecting port 13 after

the liquid crystals are filled (Fig. 10(b)). Finally, the

ultraviolet ray lamp 8 irradiates the ultraviolet rays to

the injecting port 13 to cure the ultraviolet ray curing

resin 12 (Fig. 10(c)). Thereby, the liquid crystal display
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device is produced.

[0005]

[Problems to be Solved by the Invention]

However, in the conventional liquid crystal dropping

method, if the liquid crystals which are deteriorated and

decomposed by the ultraviolet rays are used as the material

of the liquid crystal 4, the liquid crystal material at the

vicinity of the sealing material 3 is deteriorated or

decomposed by the ultraviolet rays leaked from the mask 6.

Also, even in the conventional liquid crystal injecting

method, the liquid crystal material at the vicinity of the

injecting port 13 is deteriorated or decomposed by the

ultraviolet rays which are directly irradiated to cure the

ultraviolet ray curing resin 12. If the liquid crystal

material is deteriorated or decomposed, the display

uniformity of the liquid crystal display device is

deteriorated.

[0006]

Accordingly, the object of the present invention is to

provide a method for producing a liquid crystal display

device which can obtain a liquid crystal display device

having high display uniformity even in case that the liquid

crystals are deteriorated or decomposed by the ultraviolet

rays is used when producing the liquid crystal display

device using the liquid crystal dropping method and the
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liquid crystal injecting method.

[0007]

[Means for Solving the Problems]

According to a first aspect of the present invention,

there is provided a method for producing a liquid crystal

display device comprising the steps of forming an

ultraviolet ray curing sealing material on a first or second

electrode substrate in prescribed patterns, dropping liquid

crystals to the region enclosed by the sealing material of

the first electrode substrate, providing spacers for

controlling a gap on the second electrode substrate facing

the first electrode substrate, sticking the first and second

electrode substrates to each other in a vacuum state, and

irradiating ultraviolet rays to the stuck first and second

electrode substrate through a mask having the prescribed

patterns for transmitting light. The ultraviolet rays are

irradiated to the sealing material and are not irradiated to

the liquid crystal.

[0008]

In the first aspect of the present invention, it is

preferable that a color filter is formed on the first

electrode substrate so as to be located on the surface on

the inner side of the sealing material, and the mask is

located on the first electrode substrate.

[0009]
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In the first aspect of the present invention, it is

preferable that a color filter is formed on the second

electrode substrate so as to be located on the surface on

the inner side of the sealing material, and the mask is

located on the second electrode substrate.

[0010]

In the first aspect of the present invention, it is

preferable that guides are formed at the both sides of the

prescribed patterns of the mask and are stuck to the first

and second electrode substrates.

[0011]

In the first aspect of the present invention, it is

preferable that the stuck first and second electrode

substrates are aligned with the mask. In this case, it is

preferable that the width of the pattern of the mask is

equal to or less than 3 mm.

[0012]

According to a second aspect of the present invention,

there is provided a method for producing a liquid crystal

display device comprising the steps of filling the liquid

crystals in a liquid crystal panel obtained by sandwiching

the spacers for controlling the gap between the electrode

substrates of which the peripheries are enclosed by the

sealing material through a injecting port, coating ambient

curing resin on the injecting port after the liquid crystals



H09-061829.doc - 9 -

are filled, coating ultraviolet ray curing resin on the

ambient curing resin, and irradiating ultraviolet rays to

the injecting port to cure the ultraviolet ray curing resin

[0013]

[Preferred Embodiment of the Invention]

According to a first aspect of the present invention,

there is a method for producing a liquid crystal display

device comprising the steps of forming an ultraviolet ray

curing sealing material on a first or second electrode

substrate in prescribed patterns, dropping liquid crystals

to the region enclosed by the sealing material of the first

electrode substrate, providing spacers for controlling a gap

on the second electrode substrate facing the first electrode

substrate, sticking the first and second electrode

substrates to each other in a vacuum state, and irradiating

ultraviolet rays to the stuck first and second electrode

substrate through a mask having the prescribed patterns for

transmitting light. Since the ultraviolet rays are

irradiated to the sealing material and are not irradiated to

the liquid crystal, the liquid crystals at the vicinity of

the sealing material are not deteriorated or decomposed by

the ultraviolet rays. Thereby, the display having the high

uniformity can be obtained in the entire display panel of

the liquid crystal display device.

[0014]
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Further, in the first aspect of the present invention,

a color filter is formed on the first electrode substrate so

as to be located on the surface on the inner side of the

sealing material, and the mask is located on the first .

electrode substrate. Since the ultraviolet rays are

irradiated from the electrode substrate (first electrode

substrate) having the color filter layer formed thereon

through the mask having prescribed patterns, most of the

light is absorbed by the color filter layer although the

ultraviolet rays are leaked from the mask. Accordingly, the

liquid crystals at the vicinity of the sealing material are

not deteriorated or decomposed by the ultraviolet rays.

Thereby, the display having the high uniformity can be

obtained in the entire display panel of the liquid crystal

display device.

[0015]

In the first aspect of the present invention, a color

filter is formed on the second electrode substrate so as to

be located on the surface on the inner side of the sealing

material, and the mask is located on the second electrode

substrate. Since the ultraviolet rays are irradiated from

the electrode substrate (second electrode substrate) having

the color filter layer formed thereon through the mask

having prescribed patterns, most of the light is absorbed by

the color filter layer although the ultraviolet rays are
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leaked from the mask. Accordingly, the liquid crystals at

the vicinity of the sealing material are not deteriorated or

decomposed by the ultraviolet rays. Thereby, the display

having the high uniformity can be obtained in the entire

display panel of the liquid crystal display device.

[0016]

Further, in the first aspect of the present invention,

guides are formed at the both sides of the prescribed

patterns of the mask and are stuck to the first and second

electrode substrates. Since the mask having the guides at

the both sides of the prescribed patterns is stuck to the

first and second substrates and the ultraviolet rays are

irradiated, the leakage of the ultraviolet rays from the

mask is reduced. Accordingly, the liquid crystals at the

vicinity of the sealing material are not deteriorated or

decomposed by the ultraviolet rays . Thereby, the display

having the high uniformity can be obtained in the entire

display panel of the liquid crystal display device.

[0017]

Further, in the first aspect of the present invention, the

stuck first and second electrode substrates are aligned with

the mask. Since the location precision between the pattern

of the mask for transmitting the light and the sealing

material is improved and the width of the pattern of the

mask can be narrow, the leakage of the ultraviolet ray from
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the mask is reduced. Accordingly, the liquid crystals at

the vicinity of the sealing material are not deteriorated or

decomposed by the ultraviolet rays. Thereby, the display

having the high uniformity can be obtained in the entire

display panel of the liquid crystal display device.

[0018]

Furthermore, in the second aspect of the present

invention, there is provided a method for producing a liquid

crystal display device comprising the steps of filling the

liquid crystals in a liquid crystal panel obtained by

sandwiching the spacers for controlling the gap between the

electrode substrates of which the peripheries are enclosed

by the sealing material through a injecting port, coating

ambient curing resin on the injecting port after the liquid

crystals are filled, coating ultraviolet ray curing resin on

the ambient curing resin, and irradiating ultraviolet rays

to the injecting port to cure the ultraviolet ray curing

resin. Since, after filling the liquid crystals in the

liquid crystal panel, the ambient curing resin and the

ultraviolet ray curing resin are coated as sealing resin,

the large sealing strength is obtained by the ambient curing

resin and the extra introduction of the ambient curing resin

into the injecting port can be prevented by covering the

ultraviolet ray curing resin. Thereby, since an irradiating

amount for temporarily curing the ultraviolet ray curing
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resin is required as the irradiating amount of the

ultraviolet rays, the amount of the ultraviolet rays which

are directly irradiated to the liquid crystal layer can be

reduced. Accordingly, the liquid crystals at the vicinity

of the sealing material are not deteriorated or decomposed

by the ultraviolet rays. Thereby, the display having the

high uniformity can be obtained in the entire display panel

of the liquid crystal display device.

[0019]

[Embodiments]

Hereinafter, the present invention will be further

illustrated using embodiments.

<First embodiment>

Fig. 1 illustrates a method for producing a liquid

crystal display device according to a first embodiment of

the present invention, and Fig. 2 is a cross-sectional view

illustrating in detail an ultraviolet ray irradiating

process in Fig. 1.

[0020]

In Figs. 1 and 2, an ultraviolet ray curing sealing

material 3 is first formed on a first electrode substrate 1

in prescribed patterns (Fig. 1(a)). The liquid crystals 4

are then dropped to the region enclosed by the sealing

material 3 of the first electrode substrate 1 and spacers 5

for controlling a gap are sprayed on a second electrode
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substrate 2 facing the first electrode substrate 1 (Fig.

1(b)). A color filter layer 14 covered with a transparent

protective layer 15 on its surface is formed on the second

electrode substrate 2 so as to be located on the surface on

the inner side of the sealing material 3. Here, as the

color filter layer 14 , RGB micro color filters composed of

three primary colors of red (R) , green (G) , and blue (B) are

used. The first and second electrode substrates 1 and 2 are

then stuck to each other in a vacuum state to form the

entire substrate 9 (Fig. 1(c)). Finally, an ultraviolet

lamp 8 irradiates ultraviolet rays to the entire substrate 9

through a mask 6 having the prescribed patterns for

transmitting light and the second electrode substrate 2 (Fig.

1(d)). Thereby, the liquid crystal display device is

obtained

.

[0021]

According to the result of evaluating the uniformity of

the liquid crystal display device obtained by the above-

mentioned method, the display having high uniformity can be

realized in the entire display panel of the liquid crystal

display device including the vicinity of the sealing

material 3. Also, according to the result of evaluating the

lighting display, the. liquid crystal display device having

high uniformity can be produced. However, in case that the

ultraviolet rays are irradiated from the electrode substrate



H09-061829.doc - 15 -

on which the color filter layer 14 is not formed as in prior

art, the uniform display can not be obtained.

[0022]

That is, since the ultraviolet rays are irradiated from

the second electrode substrate 2 having the color filter

layer 14 formed thereon through the mask 6 having prescribed

patterns in the present embodiment, most of the light is

absorbed by the color filter layer 14 although the

ultraviolet rays are leaked from the mask 6. Accordingly,

the liquid crystals 4 at the vicinity of the sealing

material are not deteriorated or decomposed by the

ultraviolet rays. Thereby, the display having the high

uniformity can be obtained in the entire display panel of

the liquid crystal display device.

[0023]

Also, although the RGB micro color filters are used as

the color filters in the present invention, the present

invention is not limited to this. Although the color filter

of which the periphery is enclosed by a black matrix formed

of chrome or photosensitive resin is used, the same effect

can be obtained.

[0024]

Further, although the color filter layer 14 is formed

on the second electrode substrate 12 in the present

embodiment, the present invention is not limited to this.
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The color filter layer 14 may be formed on the first

electrode substrate 1 and the ultraviolet ray lamp 8 may

irradiate the ultraviolet rays through the mask 6 and the

first electrode substrate 1.

[0025]

<Second embodiment>

Fig. 3 illustrates a method for producing a liquid

crystal display device according to a second embodiment of

the present invention, and Fig. 4 is a cross-sectional view

illustrating in detail an ultraviolet ray irradiating

process in Fig. 3.

[0026]

In Figs. 3 and 4, an ultraviolet ray curing sealing

material 3 is first formed on a first electrode substrate 1

in prescribed patterns (Fig. 3(a)). The liquid crystals 4

are then dropped to the region enclosed by the sealing

material 3 of the first electrode substrate 1 and spacers 5

for controlling a gap are sprayed on a second electrode

substrate 2 facing the first electrode substrate 1 (Fig.

3(b)). The first and second electrode substrates 1 and 2

are then stuck to each other in a vacuum state to form the

entire substrate 9 (Fig. 3(c)). Finally, a mask 6 having

prescribed patterns for transmitting light and a guide 16

consisting of fluoro rubber and formed at the both sides of

the patterns is stuck to the entire substrate 9 and an
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ultraviolet lamp 8 irradiates ultraviolet rays to the entire

substrate 9 (Fig. 3(d) and Fig. 4). Thereby, the liquid

crystal display device is obtained.

[0027]

According to the result of evaluating the uniformity of

the liquid crystal display device obtained by the above-

mentioned method, the display having high uniformity can be

realized in the entire display panel of the liquid crystal

display device including the vicinity of the sealing

material 3. Also, according to the result of evaluating the

lighting display, the liquid crystal display device having

high uniformity can be produced. However, in case that the

guide 16 is not formed on the mask 6 and the mask 6 is not

stuck to the entire substrate 9 as in prior art, the uniform

display can not be obtained.

[0028]

That is, since the mask having the
.

guide 16 at the both

sides of the prescribed patterns is stuck to the entire

substrate 9 and the ultraviolet rays are irradiated in the

present embodiment, the leakage of the ultraviolet rays from

the mask 6 is reduced. Accordingly, the liquid crystals 4

at the vicinity of the sealing material are not deteriorated

or decomposed by the ultraviolet rays. Thereby, the display

having the high uniformity can be obtained in the entire

display panel of the liquid crystal display device.
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[0029]

Also, although the fluoro rubber is used as the guide

16 in the present invention, the present invention is not

limited to this. If the material which does not transmit

the ultraviolet ray is used, the same effect can be obtained.

[0030]

<Third embodiment>

Fig. 5 illustrates a method for producing a liquid

crystal display device according to a third embodiment of

the present invention, and Fig. 6 is a cross-sectional view

illustrating in detail an ultraviolet ray irradiating

process in Fig. 5.

[0031]

In Figs. 5 and 6, an ultraviolet ray curing sealing

material 3 is first formed on a first electrode substrate 1

in prescribed patterns (Fig. 5(a)). The liquid crystals 4

are then dropped to the region enclosed by the sealing

material 3 of the first electrode substrate 1 and spacers 5

for controlling a gap are sprayed on a second electrode

substrate 2 facing the first electrode substrate 1 (Fig.

5(b)). The first and second electrode substrates 1 and 2

are then stuck to each other in a vacuum state to form the

entire substrate 9 (Fig. 5(c)). Finally, the entire

substrate 9 is aligned with a mask 6 having a pattern of 3

mm thickness using a alignment mark 17 and an ultraviolet
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lamp 8 irradiates ultraviolet rays to the entire substrate 9

through the mask 6 (Fig. 5(d)). Thereby, the liquid crystal

display device is obtained.

[0032]

According to the result of evaluating the uniformity of

the liquid crystal display device obtained by the above-

mentioned method, the display having high uniformity can be

realized in the entire display panel of the liquid crystal

display device including the vicinity of the sealing

material 3. Also, according to the result of evaluating the

lighting display, the liquid crystal display device having

high uniformity can be produced. However, in case that the

ultraviolet rays are irradiated to the entire substrate 9

through a mask having a width of 5 mm as in prior art, the

uniform display can not be obtained.

[0033]

That is, since the location precision between the

pattern of the mask 6 for transmitting the light and the

sealing material 3 is improved by aligning the entire

substrate 9 with the mask 6 and the width of the pattern of

the mask 6 can be narrower than 3 mm in the present

embodiment, the leakage of the ultraviolet ray from the mask

6 is reduced. Accordingly, the liquid crystals 4 at the

vicinity of the sealing material are not deteriorated or

decomposed by the ultraviolet rays. Thereby, the display
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having the high uniformity can be obtained in the entire

display panel of the liquid crystal display device.

[0034]

<Fourth embodiment>

Fig. 7 illustrates a method for producing a liquid

crystal display device according to a fourth embodiment of

the present invention.

[0035]

In Fig. 7, first the liquid crystals 4 are filled in a

liquid crystal panel 11 obtained by sandwiching the spacers

for controlling the gap between the electrode substrates of

which the peripheries are enclosed by the sealing material 3

through a injecting port 13 (Fig. 7(a)). After the liquid

crystals are filled, ambient curing resin 18 is coated on

the injecting port 13 and then ultraviolet ray curing resin

12 is coated on the ambient curing resin 18 (Fig. 7(b)).

Finally, the ultraviolet ray lamp 8 irradiates the

ultraviolet rays to the injecting port 13 in a short time to

cure the ultraviolet ray curing resin 12 (Fig. 7(c)).

Thereby, the liquid crystal display device is obtained.

[0036]

According to the result of evaluating the uniformity of

the liquid crystal display device obtained by the above-

mentioned method, the display having high uniformity can be

realized in the entire display panel of the liquid crystal
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display device including the vicinity of the sealing

material 3. Also, according to the result of evaluating the

lighting display, the liquid crystal display device having

high uniformity can be produced. However, in case that only

the ultraviolet ray curing resin is used as in prior art,

the uniform display can not be obtained.

[0037]

That is, since, after filling the liquid crystals in

the liquid crystal panel 11, the ambient curing resin 18 and

the ultraviolet ray curing resin 12 are coated as sealing

resin in the present embodiment, the large sealing strength

is obtained by the ambient curing resin 18 and the extra

introduction of the ambient curing resin 18 into the

injecting port 13 can be prevented by covering the

ultraviolet ray curing resin 12. Thereby, since an

irradiating amount for temporarily curing the ultraviolet

ray curing resin 12 is required as the irradiating amount of

the ultraviolet rays, the amount of the ultraviolet rays

which are directly irradiated to the liquid crystal layer

can be reduced. Accordingly, the liquid crystals at the

vicinity of the sealing material are not deteriorated or

decomposed by the ultraviolet rays. Thereby, the display

having the high uniformity can be obtained in the entire

display panel of the liquid crystal display device.

[0038]
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[Advantages]

As described above, according to the present invention,

the display having the high uniformity can be obtained in

the entire display panel of the liquid crystal display

device, even in case that the liquid crystals are

deteriorated or decomposed by the ultraviolet rays is used

when producing the liquid crystal display device using the

liquid crystal dropping method and the liquid crystal

injecting method.

[Brief Description of the Drawings]

[Fig. 1]

Fig. 1 illustrates a method for producing a liquid

crystal display device according to a first embodiment of

the present invention.

[Fig. 2]

Fig. 2 is a cross-sectional view illustrating in detail

an ultraviolet ray irradiating process in the method for

producing the liquid crystal display device according to the

first embodiment of the present invention.

[Fig. 3]

Fig. 3 illustrates a method for producing a liquid

crystal display device according to a second embodiment of

the present invention.

[Fig. 4]

Fig. 4 is a cross-sectional view illustrating in detail
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an ultraviolet ray irradiating process in the method for

producing the liquid crystal display device according to the

second embodiment of the present invention.

[Fig. 5]

Fig. 5 illustrates a method for producing a liquid

crystal display device according to a third embodiment of

the present invention.

[Fig. 6]

Fig. 6 is a cross-sectional view illustrating in detail

an ultraviolet ray irradiating process in the method for

producing the liquid crystal display device according to the

third embodiment of the present invention.

[Fig. 7]

Fig. 7 illustrates a method for producing a liquid

crystal display device according to a fourth embodiment of

the present invention.

[Fig. 8]

Fig. 8 illustrates a method for producing a liquid

crystal display device using a liquid crystal dropping

method in prior art.

[Fig. 9]

Fig. 9 is a cross-sectional view illustrating in detail

an ultraviolet ray irradiating process in the method, for

producing the liquid crystal display device using the liquid

crystal dropping method in the prior art.
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[Fig. 10]

Fig. 10 illustrates a method for producing a liquid

crystal display device using a liquid crystal injecting

method in prior art.

[Reference Numerals]

1: first electrode substrate

2: second electrode substrate

3: sealing material

4 : liquid crystal

5: spacer

6: mask

8: ultraviolet ray lamp

9: entire substrate

10: light shielding layer

11: liquid crystal panel

12: ultraviolet ray curing resin

13: injecting port

14: color filter layer

15: protective layer

16: guide

17: alignment mark

18: ambient curing resin
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